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“ground water.” Surface water and ground water
are the sources of man’s water supply. Of course,
somewhat less is available from either source during
the summer because more water is lost to the atmos-
phere by evaporation and transpiration.

The Connecticut River, which divides the Spring-
field-Holyoke area into an eastern and a western half,
is the largest river in New England. With its two
local tributaries, the Chicopee and the Westfield
Rivers, it supplies tremendous quantities of water to
a relatively small area. The 313 square miles of the
area can draw upon the runoff of more than 9,000
square miles. The Connecticut River system not
only furnishes water for municipal use in the area
but also for a great industrial complex, including
power plants, paper mills, metal processing plants,
and chemical industries.

The Connecticut River itself rises in Third Con-
necticut Lake in northern New Hampshire near the
Canadian border. Here is the drainage pattern of the
river and some information about several of the local
tributaries (figure 2), where they have been measured
by the Geological Survey. The map shows you the ap-
proximate drainage area in square miles, the average
flow per day, and the minimum daily flow.

As you can tell from the average daily flow of most
of the rivers, there is generally an enormous amount of
water available in the Connecticut River basin. There
are times, however, when there is not so much water
flowing through the stream channels. For instance, in
the drought year of 1957, river flows were greatly re-
duced, and smaller ones dried up completely. For
man’s purpose—planning the use of water—it is im-
portant to know what the minimum 7-day flow of
a river is likely to be. The U.S. Geological Survey, in
cooperation with State agencies, maintains gaging
stations on rivers to measure the height (“stage”) and
flow (“discharge”) of the rivers, including the mini-
mum flows. The minimum 7-day flow is usually
recorded in late summer or early fall when there has
been little rain and much evaporation. The low flow
periods unfortunately come at just the time of year
when people use the most water for bathing, swim-
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ming, watering lawns, and irrigating crops. Besides
cutting down the amount of water available for muni-
cipal supplies, such low flows can also be harmful to
the fish life in the rivers. If wastes are disposed of in
the rivers—as in much of the Springfield-Holyoke
area—low flows are insufficient to dilute these wastes
adequately, and they become offensive and a nuisance.

Man has not only learned to record high and low
flows of the river he uses but also how to regulate the
flow, at least to some extent. We do this by building
a dam and storing water in an artificial lake or reser-
voir. When the flow of a river begins to lessen, some
of this stored water can be released to augment
natural low flows.

Dams and reservoirs can serve several purposes
at one time. When used solely for conservation
storage they help to increase low flows of rivers.
However, some reservoirs are also used for municipal
supply. Some are used for the manufacture of water
power. Some are used for recreational purposes—
boating, fishing and swimming. Some are used for
flood control. In a flood-control reservoir, little or no
water is kept in storage after storm and flood dangers
have passed. The space is reserved for the tremen-
dous amounts of extra water resulting from the next
heavy rains, or from suddenly melting snows. A res-
ervoir used for two or more purposes must have
greater capacity than one used only for flood control,
if it is to provide effective flood protection.

We have been discussing reservoirs which can be
used for one or more purposes. Many flood-control
reservoirs, however, are detention or “dry-bed” res-
ervoirs, which do not contain water at all except
during times of flood. During flood periods the deten-
tion reservoirs give the water a safe place in which to
accumulate, and lessen the flow of rivers so that they
do not overflow their banks. There are many such
single-purpose flood-control reservoirs in the Connec-
ticut River basin, but there are many other reservoirs
that are used for water-supply storage or for power
generation. The flow of the Connecticut River is reg-
ulated by more than two million acre-feet of storage
in 23 nonflood-control reservoirs. This regulation
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There can be too much water, as the people of
Springfield and Holyoke know to their cost. Though
the Connecticut River is extremely valuable to them
and to their businesses and industries, it sometimes
goes on a rampage, wrecking homes and factories,
killing some and making others homeless and jobless.
Many serious floods have occurred in the recorded
history of the Connecticut Valley. The average an-
nual loss due to floods in the Connecticut River basin
is estimated at $19,635,000. In 1927, although the
major flood damage was done in Vermont, 10,000
persons were left homeless in the suburbs of Spring-
field. In 1936, just as the valley was struggling out
of the great depression, it was hit by flood damages of
66% million dollars. Twenty-four lives were lost;
77,000 were homeless. Extensive damage was done in
the industrial areas of Springfield, West Springfield,
Chicopee and Holyoke. The water rose above the
second floor in many buildings. In 1938, damage from
floods in the Connecticut River basin amounted to
$48,500,000. The flows of streams in the 1938 flood
exceeded those of 1936 on many tributaries of the
Connecticut River. In comparison, the floods of 1948
were relatively minor, and resulted in less injury and
loss of property—four dead, a thousand homeless, and
over a million dollars worth of damage. Floods in
1955 made up for the less damaging year of 1948,
however, with 34 deaths and property damage of $130
million in the Connecticut River basin.

There is a point to all these figures. It is to show
that although floods may occur at infrequent intervals,
the damage they cause is extremely expensive. The
sheer human suffering—the loss of loved ones or of
homes and memoried treasures—cannot be measured.
In addition, floods can dislocate the economy of a
region for several years. Flood waters can wash away
bridges and roads, factories and properties. A com-
munity may take several years to recover from debt
incurred in trying to repair flood damages.

Of course, there wouldn’t be nearly as much dam-
age if everyone built homes and factories on high
ground away from the banks of the river. But the flat,
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level flood plains are inviting, and usually are built up
first. On the whole, the general public seems rather
unaware of the problem presented by flood plains.
Many individuals or companies buy or build on lands
subject to flood, seemingly unaware of the possible
consequences.

Some communities today adopt flood plain zoning
as a way of protecting themselves against flood dam-
ages. By flood plain zoning, we mean restrictions on
the kinds of dwellings or businesses which may be
developed on the level banks of a river. Zoning might
mean restriction of use of flood lands to agriculture or
municipal parks. Commercial enterprises might be
permitted on flood plains if only the floors above flood
levels are used for offices, permanent records, and
valuable equipment.

A State law permitting flood plain zoning was
passed by the Commonwealth of Massachusetts in
1954. Only five municipalities have adopted it, none
of them in the Springfield-Holyoke area. Flood zoning
is being considered for Agawam, however. It is, of
course, easier to regulate flood plain zoning in new sub-
divisions and communities. In older communities,
zoning patterns are already set, and considerable
amounts of money may already be invested in the
homes or businesses located on the flood plain. It is
easier to leave them there instead of relocating, and
to use Federal and State funds for flood protection
works.

There are several ways in which the existing use
of the flood plain might be changed. Zoning is one
way. Another way is for public organizations to buy
up land along river banks whenever it is vacant or for
sale. Such land could be used for parks or recreation
areas. A third way would be for the Federal Govern-
ment to make zoning a condition of funds for rehabili-
tation and flood protection. However, the possibility
of such legislation seems remote at present.

The U.S. Government has measured flood stage on
the Connecticut River and its tributaries for about 100
years. The expression “flood stage” simply means the
height of the river water at which floods occur. The
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These may be of two kinds—sanitary sewage or indus-
trial wastes. The larger streams in the Springfield-
Holyoke area are polluted much of the time, because
they serve for disposal of both kinds of wastes.
Water suitable for drinking and for recreational pur-
poses can be found upstream on the tributaries, some
distance east and west of the urban and industrial
centers. At these sources the condition of the water
is good to excellent. Yet there may be some vari-
ation in the sanitary quality of even these waters, as
certain small communities upstream add untreated
domestic sewage to the water.

In 1947, the New England Interstate Water Pol-
lution Control Commission was established to coordi-
nate antipollution surveys and programs in the New
England States and New York. This agency has es-
tablished a code for classification of waters according
to their sanitary condition. You will find this code
in table 2, which shows the standards laid down for
each use classification. Water classified “A” is excel-
lent; water classified “E” is of unsatisfactory sanitary
quality. Federal Public Law 660 provides financial
aid to States for water pollution control. Much basic
research is needed, for there is as yet no inexpensive or
economically feasible way of removing dissolved ma-
terials such as detergents in water. Particularly dif-
ficult is the removal of dissolved chemicals from chemi-
cal and plastic industries. Many of these wastes are
complex compounds, the exact chemical nature of
which has not even been identified.

Presently, the sanitary quality of the Connecti-
cut, Chicopee and Westfield Rivers in the immediate
metropolitan area is of condition “D.” This condi-
tion results partly from disposal of industrial wastes
and partly from disposal of untreated sanitary sew-
age. If raw sewage is dumped into a river, the oxy-
gen in the water will gradually decompose it. The
oxygen in the river water is absorbed from the air and
from plants growing in and near the water. How-
ever, a river may become so overloaded with wastes
that the natural oxygen in the water cannot cope with
the load. This is the situation on parts of the
Connecticut River and its local tributaries.
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Table 2. Classification of sanitary condition of waters (by New England Interstate
Water Pollution Control Commission)
SUITABILITY FOR USE

Class A Class B Class C Closs D

Svitable for any Suitable for bathing | Suitable for recrea- | Suitable for trans-

water use. Char-
acter uniformly
excellent.

and recreation,
irrigation, and
agricultural uses;
good fish habi-
tat; good aes-
thetic value.
Acceptable for
public water sup-
ply with filtration
and disinfection.

tional boating,
irrigation of
crops not used
far consumption
without cooking;
habitat for wild-
life and common
food and game
fishes indigenaus
to the region.

portatian of sew-
age and indus-
trial wastes
without nuisance,
and for power,
navigation, and
other industrial
uses.

STANDARDS. OF QUALITY

Dissolved oxygen .. | Not less than 75 Not less than 75 Not less than 5§ Present at all times.

percent percent parts per million.
saturation. saturation.
Oil and grease. . .. | None. . . . .. .. .. No appreciable Not objectionable . .| Not objectionable.
amount.
Odor, scum, floating | ....do........ None........... None........... Do.
solids, or debris.
Sludge deposits . .. [ ... .do........ R - - Lo..do. L Do.
Color and turbidity . | ....do........ Not objectionable . . |Not objectionable . . Do.
Phenols or other Loo.dol Ll None........... None...........
taste-producing
substances.
Substances coo.dol L c..o.dol L Not in toxic Not in toxic
potentially toxic. concentrations concentrations
or combinations. or combinations.
Free acids or co..dol L co.odo oL None........... Not in objec-
alkalies. tionable
amovnts.

Bacterial content
of bathing
waters shall
meet limits ap-
proved by State
department of
health and
acceptability
will depend on
sanitary survey.

Within limits ap-
approved by
State department
of health for
uses involved.!

Coliform bacteria . .

sidered as unsatisfactory and os closs E.  These standards do
not apply ta canditions brought about by natural causes.
For purpose of distinctian as to use, waters used or proposed
for public water supply sholl be so designated.

! Sea waters used for the taking of market shellfish shall
not have a median caliform cantent in excess af 70 per 100
millian.

Note. — Waters falling belaw these descriptians are con-
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and municipal wastes and are of good or excellent
quality.

The Cobble Mountain-Borden Brook Reservoirs
to the west of Springfield are the largest source of
water developed entirely for the Springfield-Holyoke
area. Together they have a combined storage ca-
pacity of 25,400 million gallons. Supplied at the rate
of 60 million gallons a day—which is the average rate
of use of public supplies in the area at present—this
amount would last about 14 months. The Cobble
Mountain-Borden Brook Reservoirs supply Spring-
field, Longmeadow, Agawam, East Longmeadow,
Southwick, Westover Air Force base, and parts of
Westfield.

Ludlow Reservoir, six miles northeast of Spring-
field, provides water for Ludlow and for the Monsanto
Chemical Company in Springfield. Holyoke is sup-
plied chiefly by the Tighe-Carmody and White Reser-
voirs on the Manhan River. West Springfield is
supplied by local water sources; about one half the
supply being from wells in the northeastern part of
Southwick. Quabbin Reservoir, located on the Swift
River 15 miles northeast of Springfield, is the source
of water for Chicopee, Wilbraham, and South Hadley
Fire District 1. (The Quabbin site was developed for
the primary purpose of supplying water to Boston
and vicinity. About 136 millon gallons a day are di-
verted from the Swift and Ware Rivers for the
Boston metropolitan area.)

The wells which provide part of the public water
supply to South Hadley, Westfield, and West Spring-
field, are listed in table 4. Some of them have been
developed fairly recently as a supplemental supply.
All the wells draw water from deposits of sand and
gravel lying close to the surface. If population and
industry increase, more wells may be needed. Ground
water sources in the area are largely unmapped as yet,
and detailed geologic studies and exploratory drilling
will be required to discover the potential ground water
resources.
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When a plant is to be built, the industry can choose between
using public water supplies or developing its own water system from
the nearest stream or well. Public water supplies are often the most
convenient, because they already have pumping plants and treat-
ment works. But it may be more economical for an industry to
develop its own water supply. However, the mere cost of obtaining
the water in the first place does not represent the total expense of
water to industry. Industries must also consider the expense of
treating the water to make it suitable for use (if such treatment is
necessary), and the expense of treating it after use, to make it
suitable for others to use.

According to the report of the Senate Select Committee on
National Water Resources, major water-using industries try to hold
the cost of water within a range of 5-10 cents per 1,000 gallons.
Smaller volume users will usually buy from public utilities at a cost
of 12-20 cents per 1,000 gallons. Costs in Springfield are about
average. Home owners and small commercial users pay from 21 to
32 cents per 1,000 gallons. Industries using over 5,000 gallons a
day pay 12 cents per 1,000 gallons. Suburban towns using water
from the Springfield system are supplied at a rate of 12% cents per
1,000 gallons. Costs of water in Holyoke are about the same.

Table 4. Public-supply wells—depths and yields.

Town Depth
Year . of Yield

well tructed Diameter 0
number constructe we (gpm)

(feet)

SOUTH HADLEY WELL SUPPLY
(Fire District 2)
1 9 25 feet 12 about
2 1919 30 feet 15 100
(combined)
WESTFIELD WELL SUPPLY
1 1957 24 inches 118 1,400
2 1958 24 inches 118 1,400
WEST SPRINGFIELD WELL SUPPLY

1 1954 18 inches 130 1,500
2 1954 18 inches 127 850
3 1954 24 to 18 inches 12 850










It is difficult to show on a table or figure how
much the water resources in the area are used for
recreation. We do know that the use is increasing, and
will continue to increase if standards of living continue
to rise and leisure-time activity grows, as we expect.
People everywhere in the United States are becoming
more and more interested in boating, water-skiing and
skin-diving. At the recent National Watershed Con-
gress, water sports were said to be growing faster than
any other kind of recreation in the United States .

Fortunately, the people of the Springfield-Holy-
oke area are well supplied with park and water re-
sources for recreation. The main recreational facilities
convenient to the Springfield-Holyoke area itself are
Forest Park in the city of Springfield, Skinner State
Park at South Hadley, J. C. Robinson State Park at
Westfield, Mount Tom Reservation at Holyoke, and
Quabbin Reservoir. J. C. Robinson State Park and
Mount Tom Reservation have swimming and fishing
facilities. Skinner State Park and Forest Park do not.
There are three public outdoor swimming pools in
Springfield, but the city’s master plan recommends
at least five more. There are no extensive municipal
facilities for swimming or outdoor recreation in the
city of Holyoke, but the Holyoke Master Plan recom-
mends conversion of the Whiting Street Reservoir to a
recreation facilitv, to include swimming. A potential
recreation area in Springfield which has been over-
looked to date is Watershops Pond (otherwise known
as Massisoit Lake).

Public swimming on the Connecticut and West-
field Rivers is not encouraged, and there are no public
beaches. Swimming in these rivers (though possibly
done unofficially) is dangerous because of the unsani-
tary condition of the water.

For the last few years, boating has greatly in-
creased in Longmeadow, Ludlow, Southwick and other
communities. There is a good deal of whitewater
canoeing on the Westfield River above Westfield.
New marinas are being opened to accommodate
boating enthusiasts. However, the use of larger boats
brings up another pollution problem—the disposal of
wastes from galleys and toilets.
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Fishing is one of the major sports, and any future
plans for water resources must take this into con-
sideration. There is plenty of public fishing acreage
around Springfield-Holyoke. The Commonwealth of
Massachusetts has leased a considerable amount of
land as public fishing grounds, and the opening of
Quabbin Reservoir for fishing was an important addi-
tion to the recreational resources of the area.

In the past, water projects just grew up in answer
to immediate needs, without any particular overall
plan. In the process, other resources have been lost.
For instance, the installation of dams for water power
at Holyoke and Turners Falls made it impossible for
the salmon to get up the river to their spawning
grounds. This situation, combined with an ever in-
creasing pollution of the waters, exterminated the
salmon in the area. Experimental fishways tried out
at Holyoke in 1873 and 1940 were failures. Another
fish-passage device is now being successfully used at
Holyoke. This does not mean, however, that the
salmon can be restored to the Connecticut River.
Pollution of the water will still present a very serious
obstacle. Another problem is the water which is re-
turned to the river after being used for cooling.
Warmer water temperatures upset the natural cycle
of fish life.

The shad were also held below Holyoke by the
dam, but they seem to have survived the pollution of
the river better than the salmon, at least to date. If
pollution and warm water temperatures should go un-
checked, or should increase, the shad too may dis-
appear before plans can be made to save them.

Opening the main stem of the Connecticut River
to the fish and abating pollution are only two of the
problems connected with fisheries. There are dams
on all the tributaries and these would have to be made
passable for the salmon also. The shad are less de-
pendent on upstream spawning grounds. The effect
of water pollution on the fish which actually live on
the tributaries, such as trout, is also detrimental. On
the other hand, regulation of the flow of rivers during
the low-flow periods of summer could be a help to trout
and other resident fish. However, at times, the flow
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United States practiced re-use in 1954. This practice
reduced total requirements by 44 percent. Generally,
only big companies can afford either of these methods
of conservation, because of the high cost of installing
equipment. In fact, the cost of obtaining and treating
water and treating wastes before disposal may cause
more and more small industries to connect with public
supplies and with public sewage disposal systems. This
will increase the load on the municipal systems.

Where is the extra water for the future to come
from, if it should be needed? Lakes and ponds in the
area, generally untapped as yet, will be one source.
Some of them are probably polluted, but can be made
potable if people are willing to bear the expense. New
sources of ground water can probably be developed as
aresult of ground-water studies. New reservoirs could
provide extra storage for dry seasons. For instance,
the Littleville flood-control dam approved by Congress
for the Middle Branch of the Westfield River at
Chester would provide 17.5 million gallons a day, in-
creasing the Springfield water system’s capacity by
about one third. By law, Springfield’s neighbor com-
munities of Westfield, Chester, Huntington, and Rus-
sell must be permitted to meet their own additional
water needs from the Littleville system. Neverthe-
less, the chief engineer of the Springfield Water De-
partment has said that Springfield city alone will
need the additional 17.5 million gallons from Little-
ville by 1980. New sources of water may yet have to
be developed by year 2000.

However, a good deal can be accomplished with
the water already available. As we’ve said, one way
of saving water is by re-circulating it. Another way
is by further controlling pollution. Yet another way
is by building reservoirs which serve more than one
purpose, where it is feasible and economical of money
and water. Reservoirs can be planned so that they
are useful for power and water-supply storage, or such
storage and flood control, or storage and recreation.
The Littleville project itself was originally planned as
a dry-bed reservoir, but in 1958, Congress authorized
multipurpose projects in the U.S. Corps of Engineers
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flood-control program. The Littleville Reservoir will
be the first Federal flood-control dam project in New
England with municipal water supply as its secondary
purpose.

Water resources planning for Springfield-Holyoke
could stress completion of the authorized flood-control
plan. Greater floods than that of 1936 might occur.
Flood potentialities in the area are still dangerous
enough to warrant further protection measures. If
local protection works are overtopped, an even greater
amount of damage than in 1936 might result, since
there has been continuous development on the flood
plain behind the levees and flood walls. The inhabi-
tants or owners of businesses in these areas have a
sense of security that just might prove illusory. In
addition, there are areas in which it was not thought
economically justifiable to build local protection
works. In Agawam, for instance, there are two areas
subject to flooding. One is south of the Westfield
River, the other on the west bank of the Connecticut
River. Both are presently unprotected. In the event
of a flood, the system of upstream reservoirs, if fully
developed, would help to reduce the amount of
damage to Agawam.

The authorized program is now about 40 percent
completed. The Corps of Engineers estimates that
with the plan only partly finished, the annual savings
are about five million dollars. Knightville Reservoir
and the West Springfield levee system have both been
in operation twenty years. The Corps estimates that
these two projects have saved $2.50 and $11.90 respec-
tively for each dollar of cost.

If the authorized plan is completed, 23 of the
existing and proposed reservoirs will be most impor-
tant to the people in the Springfield-Holyoke area.
These measures would produce a 36 percent reduc-
tion in flood stage and a satisfying 92 percent reduc-
tion in damage. Without the reservoirs of the
authorized project, all of the completed dikes and
walls would be overtopped in the event of what the
hydrologists call a “Standard Project Flood.” This is
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an imaginary but wholly possible flood greater than
that of 1936. The design of the levees and flood walls
was based on the assumption that they would be
backed up by a system of flood-control reservoirs.

Because land for reservoir sites is so difficult to
obtain, plans for acquisition should be made con-
siderably ahead of the time of proposed construction.
If the reservoirs are to be used for recreational sites
as well as flood control, additional land will be needed
for camping, hiking, and picnicking along the shores
of the reservoirs. If the need is recognized, local zon-
ing plans could help by preserving future reservoir
sites.

The people of the Springfield-Holyoke area are
lucky. Unlike people in the West and Southwest,
they have lots of water to begin with. Their problem
is not how to get it, but how to manage what they have
to the best advantage, now and for the future. Such
planning invariably involves conflicting choices—
whether farmland should be flooded to prevent flood-
ing of industries and homes downstream; whether a
reservoir should be used for flood control, power-de-
velopment storage, recreation, water supply, or some
combination of these; whether a river should be used
for sewage disposal or for fishing and swimming. Asif
such choices weren’t difficult enough, the interested
citizen in Springfield and Holyoke is not only respon-
sible for wise decisions about the water flowing past his
own door, but also for a share in decisions affecting
people in upstate Massachusetts and people in Con-
necticut. In turn, people in three other States are con-
cerned with plans which might affect people living in
Springfield-Holyoke. Massachusetts has pollution
compacts with other States to reduce pollution in
rivers affecting two or more States. The Interstate
Flood Control Compact includes Connecticut, Massa-
chusetts, New Hampshire, and Vermont. Thus, all the
people in the Connecticut River basin have a voice in
whatever plans are made.

But let us suppose that time has passed and that
somehow we have achieved our aims. Industries and
communities have co-operated to reduce the pollution
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load of the Connecticut River and its tributaries in the
Springfield-Holyoke area. All the reservoirs in the
comprehensive flood-control plan have been built.
Large tracts of land around lakes and reservoirs have
been set aside as recreational areas and public access
to them has been assured. New sources of surface and
ground water have been located to provide for the
ever-growing demand for water.

Will these achievements mean the end of water
management problems? To quote Dr. Luna Leopold,
Chief Hydraulic Engineer of the Water Resources Di-
vision of the Geological Survey, “I submit that what
we call the water problem breaks down to a compli-
cated and unending series of decisions, each of which
has long-term and often widespread effects * * * How
will reservoirs, levees or well fields affect the manner
in which water will flow under the different hydro-
logic conditions of the future that will result from a
wide variety of possible combinations of local rainfall,
vegetation, infiltration, withdrawal, recharge, soil
moisture and the rest? The particular situations for
which actual forecasts were made constitute only a
small part of the possible conditions which could
indeed exist in the future.”

In other words, there is no end to the decision-
making. We will have to go on making choices as long
as there is water. For this kind of planning, knowledge
is needed—knowledge of the assets, liabilities, and po-
tentialities of the water resources of the area. Infor-
mation about streamflows, sources of ground water,
methods of disposal of industrial wastes, and many
other water facts is constantly being collected by the
Geological Survey and other Federal and State govern-
ment agencies.

This pamphlet is an introduction to some of these
water facts, as they apply to an industrial area located
on a great river. We hope it will help you think about
and evaluate decisions on water policy and planning
now and in the future.
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FOR MORE INFORMATION ABOUT...

WATER AND OTHER RESOURCES IN THE SPRINGFIELD-HOLYOKE
AREA:

Water resources of the Springfield-Holyoke area, Mass., by
J. €. Kammerer, G. K. Wood, J. M. Weigle, and Daniel
Tanski: U.S. Geological Survey open-file report, 125 pages,
Washington, D.C., 1961.

Resources inventory, Springfield economic area, 3d edition,
by Future Springfield, Inc., 68 pages, Springfield, Mass.,
1960.

A master plan for Springfield, Mass., 1955, by Springfield City
Planning Board, 52 pages, Springfield, Mass., 1957.

BASIC WATER FACTS, PRINCIPLES, AND PROBLEMS:

A primer on water, by L. B. Leopold and W. B. Langbein: U.S.
Geological Survey special report, 50 pages.

Water facts for the Nation's future, uses and benefits of
hydrologic data programs, by W. B. Langbein and W. G.
Hoyt, 288 pages, Ronald Press Co., New York, N.Y., 1959.

National water resources and problems, by R. E. Oltman and
others: U.S. Senate (86th Congress, 2d Session) Select Com-

mittee on National Water Resources, Committee Print 3, 42

pages.
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WATER AND OTHER RESOURCES IN THE CONNECTICUT RIVER
BASIN:

(for special reports on floods, see next section)

Average annual runoff and precipitation in the New England-
New York area, by C. E. Knox and T. J. Nordenson: U.S.
Geological Survey Hydrologic Investigations Atlas HA-7,
U.S. Geological Survey, Washington, D.C., 1951.

Compilation of records of surface water of the United States,
through September 1950, part 1-A, North Atlantic Slope
basins, Maine to Connecticut: U.S. Geological Survey
Water-Supply Paper 1301, 380 pages.

The Connecticut River; your valley, your future, by P. B. Sears
and others, 58 pages, Connecticut River Watershed Council,
Greenfield, Mass., 1953.

Ten rivers in America’s future (volume 2 of 3-volume report),
by the President’s Water Resources Policy Commission,
801 pages. {Chapter 6, pages 467-519, describes the Con-
necticut River basin.)

Special report of the (Mass.) Water Resources Commission
relative to methods of providing an adequate water supply
to the cities and towns of the Commonwealth during a
period of drought or other emergency: Massachusetts
House Document 2791, Dec. 30, 1958, 40 pages, Boston,
Mass., 1959.

Land and water resources of the New England-New York

region, by the New England-New York Interagency Com-
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mittee: U.S. Senate Document 14, 85th Congress, 1st Ses-
sion, 429 pages.

Water resources development in Massachusetts, by the U.S.
Army Corps of Engineers, 120 pages, U.S. Army Engineer
Division, Waltham, Mass., 1961.

Thirteenth annual report, New England Interstate Water Pol-
lution Control Commission, 36 pages, Boston, Mass., 1960.

Hearings before the Select Committee on National Water
Resources, U.S. Senate, 86th Congress, 1st Session, part 19,
Boston, Mass., Dec. 8, 1959, pages 2915-3048.

The flow of time in the Connecticut Valley, geological im-
prints, by G. W. Bain and H. A. Meyerhoff, 129 pages,
Hampshire Bookshop, Northampton, Mass., 1942.

The geological history of the Connecticut Valley of Massachu-
setts, a popular account of its rocks and origin, by W. J.
Miller, 74 pages, Hompshire Bookshop, Northampton,
Mass., 1921.

Geology of Massachusetts and Rhode Island, by B. K. Emer-
son: U.S. Geological Survey Bulletin 597, 289 pages.

FLOODS IN THE CONNECTICUT RIVER BASIN:

Floods, by W. G. Hoyt and W. B. Langbein, 469 pages, Prince-
ton University Press, Princeton, N.J., 1955.

Flood-control politics, the Connecticut River Valley problem,
1927-50, by W. E. Leuchtenberg, 339 pages, Harvard Uni-
versity Press, Cambridge, Mass., 1953.

65



Floods of Augusi-October 1955, New England to North
Carolina, by D. B. Bogart: U.S. Geological Survey Water-
Supply Paper 1420, 854 pages.

Hurricane floods of September 1938, by C. G. Paulsen and
others: U.S. Geological Survey Water-Supply Paper 867,
562 pages.

New Year flood of 1949 in New York and New England: U.S.
Geological Survey Circular 155, 109 pages.

Hurricane rains and floods of August 1955, Carolinas to New
England, by P. H. Kutschenreuter and others: U.S. Weather
Bureau Technical Paper 26, 148 pages.

The floods of March 1936, part 1, New England rivers, by
N. C. Grover and others: U.S. Geological Survey Water-
Supply Paper 798, 466 pages.

The New England flood of November 1927, by H. B. Kinnison:
U.S. Geological Survey Water-Supply Paper 636-(, pages
45-100.
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MAJOR MANUFACTURERS IN THE
SPRINGFIELD-HOLYOKE AREA*

* Employing 500 or more people

AGAWAM
Buxton, Inc. .........

CHICOPEE

Personal leather goods

Chicopee Manufacturing Corp. .......... Cheesecloth, gauze, and other textiles

Chicopee Undergarment Corp. ...... coes
Hampden-Harvard Breweries, Inc. ......

F. W. Sickles, Div. General Instrument ...
Corp.

A. G. Spalding & Bros., Inc. ....... coee
United States Rubber Co. .............

EAST LONGMEADOW
Package Machinery Co. .....occcuvenne

HOLYOKE
American Writing Paper Corp. .........
Chemical Paper Manufacturing Corp. ....

C. F. Church, Div. of American-Stand- ...
ard

Holyoke Wire & Cable Corp. ...........
National Blank Book Co. .............
RemingtonRand .......ccvvnevnnnns.
William Skinner & Sons .......... cees
Whiting Paper €o. «.cccvvvnvnnccnnans
Worthington Corp. ............ cessaae
LuDLOW

Ludlow Manufacturing & Sales Co. ......

Slips and nightgowns
Ale and beer
Radio and electronic parts

Athletic goods
Tires

Packaging and molding machines

Business and printing paper
Paperboard and writing paper
Molded plastic products

Insulated copper wire and cable
Loose leaf equipment
Record-keeping forms

Silk and nylon piece goods
Technical and writing paper-
Compressors and drills

Jute and flax products
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SPRINGFIELD

American Bosch Div., American Bosch ... Automotive parts
Arms Corp.

John H. Breck, Inc. ...coovviiniinnnans Hair preparations

William Carter Co. ......cevuvvnnnnens Underwear

Chain Belt Co., Roller Chain Div. ....... Transmission and conveying products
Chapman Valve Manufacturing Co. ...... Pressure valves

Diamond Match Co. .......cvvvncnnnns Book matches

General Baking Co. ......ccvvvnnnnn... Baked food products

Kellogg Container, Div. of United .... Transparent envelopes and bags
States Envelope Co.

Milton Bradley Co. .............. «.... Games and toys

Monsanto Chemical Co. ......... cenens Plastic products

Moore Drop Forging Co. (plant in .... Forgings and machined parts
Chicopee)

Republican Publishing Co. and Spring- .... Newspaper publishers
field Union Publishing Co.

Shawinigan Resins Corp. .............. Plastic materials and resins

Smith & Wesson, inc. ........... ...... Revolvers

Springfield Armory, U.S. Army Ord- .... Rifles, guns, and cannon
nance Dept.

Titeflex, Inc. «.cevviniiinnnn.. ««+... Flexible hose and aircraft products
Van Norman Machine Co. ............. Machine tools
Westinghouse Electric Corp. ............ Electrical appliances

WEST SPRINGFIELD
Gilbert & Barker Manufacturing Co. ..... Fuel-Handling equipment
Perkins Machine & Gear Co. ........... Gears and spring-coiling machines
Strathmore Paper Co. ................. Printing, business, and artist papers
Wico Electric Co., Div. of Globe-Union, .... Mognetos
Inc.
WESTFIELD
Foster Machine Co. .................. Textile winding machines
Savage Arms Corp. .........c0v....... Firearms and lawnmowers
Stanley Home Products, Inc. .......... Household products
Westfield Manufacturing Co. .......... Bicycles

68

U.S. GOVERNMENT PRINTING OFFICE : 1962 0—640004



